Acta Geneticae Medicae et Gemellologiae Fig. 1 . The T. Twins at age 33 relatives and friends, but n o photographs were taken of them prior to the one showing t h e m at the age of 33 years ( fig. 1 ). They were classified as monozygotic in accordance with the principles of the similarity m e t h o d including fingerprint analysis.
Neither twin was married, and b o t h continued to support themselves for several years following the onset of schizophrenic personality changes a r o u n d the age of 19.
Their psychiatric histories were very similar and were characterized by slowly disintegrating and predominantly paranoid psychoses, which required continuous hospitalization when the twins were in their middle thirties. Their final commitments took place at the ages of 34 and 38, respectively.
The twins were 45 years old when Elizabeth, the slightly taller and heavier of the two, was found to have a sizable, partly intrathoracic, multiple-nodular goiter with tre- Fig. 3 . The T. Twins shortly before their deaths at 69 and 60, respectively mor, tachycardia, and slight exophthalmos. Surgery was refused, despite definite pressure phenomena. Hence, the circumference of her neck continued to grow until it reached 17 % inches at the age of 57 (figures 2 and 3). In addition, Elizabeth showed moderate hypertension, with her blood pressure varying from 170 to 180 over 90, as well as increasing symptoms of obesity. The latter condition began in the early forties, was followed by pronounced hirsutism a few years later, and stabilized itself around a weight of 270 pounds at age 50.
Sudden heart failure caused the patient's death at age 60, following the development of a diffuse abscess of the neck which required surgical drainage.
Jean's history duplicated that of her twin sister in all essential details, except for certain differences in the chronology and comparative severity of some of her symptoms. The development of her hard, partly substernal, multiple-nodular goiter was observed only at the age of 47. T h e circumference of her neck measured 15 inches at age 57 ( fig. 2 ) and 1 8 % inches at age 64 ( fig. 3 ) . H e r obesity progressed so slowly that the b o d y weight remained slightly below 200 p o u n d s for a considerable period of time and increased to 205 p o u n d s only at age 64. A t that time, her symptoms of hirsutism became m o r e and more noticeable, reaching the proportions of a rather excessive beard. She died at age 69, four weeks after a thyroidectomy had been performed o n an emergency basis. T h e operation was necessitated by severe pressure p h e n o m e n a caused by the goiter, and was followed by auricular fibrillation with increasing signs of heart failure. T h e immediate cause of death was ascribed to pulmonary infarction.
Anatomical and Histopathological Findings

Macroscopic examination
in Elizabeth revealed evidence of marked obesity and a superficial, subcutaneous abscess o n the right side of the neck, in addition to diffuse thickening of the skull with b o n e appositions o n the inner side of the occipital and temporal bones and a colloid goiter. O t h e r pathological conditions recorded included a small infarction of the heart; some fatty degeneration of the myocardium and atheromas T h e rest of the viscera and b o d y tissues showed some early post-mortem changes and mild arteriosclerotic alterations. T h e brain was n o t available for histologic studies.
Macroscopic post-mortem findings in Jean (left side of figures 1-6) disclosed general- ized obesity (weight 200 lbs.), marked hyperostosis frontalis with osteophytic excrescences in the falx cerebri, and moderate myocardial scarring with some calcifications in the aortic valves. In addition, there were hemorrhagic infarctions and multiple abscesses in the middle and lower parts of the left lung; extensive evidence of fatty infiltration in the liver and of an old, healed perforation in the duodenum; and a large, partly retrosternally situated goiter on the right side of the neck while the left lobe of the thyroid had been removed by surgery. Microscopically, the most significant findings consisted of the following:
(1) Multiple, acute bronchopneumonic foci with hemorrhagic suffusions of irregular size and a few old granulomatous formations in the lungs, apparently tuberculous in origin;
(2) Benign thyroid adenoma with irregular enlargement of the acini, which were lined with cuboid or flat epithelial cells and in their extended lumina were filled with acidophilic colloid material (fig. 4 ) ; in some areas (figures 7) were often found associated with varying degrees of structural degeneration and pyknosis in the nerve cells of the middle layers, especially around some of the small acellular areas (figures 8 and 9). In addition, there were neuronophagic nerve cell changes in the middle and deeper layers, and mild degenerative changes combined with yellow pigment deposits in the nerve cells of the basal ganglia and the various nuclear formations of the brain stem. The perivascular spaces of some blood vessels most of which were free of definite structural alterations, appeared enlarged and, here and there, were filled with calcified and amyloid material. These amyloid bodies were also seen in some subpial and subependymal spaces, quite abundantly in the intergyral segments of the cortex, and spreading into the deeper cortical layers and the white matter \}J' , , ^ « l e m e n t e w e r e f r e e of significant histopathological changes as far as could be established by means of Hematoxylin and Eosin preparations, whereas the previously described findings in the brain appeared to be consistent with a relatively mild but longstanding degenerative process in certain selected segments of the central nervous system. In a monozygotic pair of schizophrenic twin sisters whose psychoses required continuous hospitalization until their deaths at the ages of 60 and 69 years, respectively, similarity of the clinical records extended to an association with adenomatous goiter and the complete triad of Morgagni.
Although the twins were concordant as to M.S.M.'s syndrome, they showed some symptomatological differences as to age of onset and in the type and extent of the hyperostotic process. In the later-diseased twin (J.T.), the bone anomaly was the typical form of hyperostosis frontalis interna and corresponded to the first group of Moore's classification (1936). Elizabeth's anomaly consisted of a generalized increase in the thickness and density of the skull, as is characteristic of Moore's third group, and of atypical bone appositions on the tabula interna of the occipital bone as well as the petrous portions of the temporal bones.
In an attempt to find possible causal connections among the three pathological traits involved (schizophrenia, adenomatous goiter, and M.S.M.'s syndrome), it is essential to bear in mind that each of them tends to occur more frequently alone than in combination with one or the other, or both, of the remaining syndromes. Schizophrenia is a rather common mental disorder, which is rarely found to be associated with either of the other two conditions and apparently is due to the effect of a specific, single-recessive factor (Kallmann, 1938 and 1953) . Nonendemic goiter is equally prevalent as a solitary trait and has been shown by some twin and family studies to be determined by heredity under certain circumstances. The genetic theory of M.S.M.'s syndrome is still insufficiently substantiated, although concordance of such a rare condition in one-egg twins points to the operation of some genetic element. A genetic factor in the etiology of the syndrome has been assumed by various authors, especially by Bauer, Brunner and Buky, Campos, Knies and Le Fever, Montmollin, and Mussio-Fournier's group. Altogether, the histories of 13 families with more than one affected member have been recorded in the literature and are summarized in table 1. In addition, general statements have been made by Grollman and Rousseau as well as by Selye to the effect that a familial incidence of the syndrome is relatively frequent.
The family distribution of hyperostosis frontalis interna alone has been studied by Appel. In a series of 18 patients, he found secondary cases in the families of 12 patients. One of the families included 8 cases in three consecutive generations. Actually, familial occurrence of the bone anomaly -either as an only symptom or as part of M.S.M.'s syndrome -is probably much more common than is demonstrable without careful roentgenographic family studies such as those of Appel.
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In any case, the balance of the available family data in a condition as rare as M.S.M.'s syndrome would seem to indicate that a genetic factor is at work in its etiology. The mode of inheritance involved is still unclear, but the limited evidence on record favors either autosomal dominance with irregular penetrance and especially low manifestation in the male or a more complicated type of transmission. The triadic composition of the full syndrome may either be due to the pleiotropic effect of one single gene or to the interaction of several genes located on the same chromosome. The preponderance of the syndrome in the female is fairly well established and apparently the result of specific sex-limiting influences. However, it has been shown by recent investigations that the condition is not as rare in the male as had been believed originally.
The possibility that the observed concurrence of, and striking concordance as to, M.S.M.'s syndrome, goiter and schizophrenia in one pair of monozygotic twins may have been purely coincidental cannot be precluded, of course. On the other hand, it is of interest to note that both M.S.M.'s syndrome and chronic schizophrenic processes tend to be associated with minor endocrine disorders, and that the former has often been observed in conjunction with a variety of mental disturbances (usually non-schizophrenic in nature). It is possible, therefore, that the three pathological conditions combined in the T. twins had a common denominator which may have been genetic in origin. However, that this common denominative cause may have consisted of a new mutation is rather improbable, if only because the twins' mother was schizophrenic but apparently not afflicted with the other two conditions. One might speculate on the possibility that a biochemical disturbance in the enzymatic range, caused by the schizophrenic genotype, in some way precipitated, or contributed to, the manifestation of two latent gene-specific predispositions, those for goiter and M.S.M.'s syndrome.
In conclusion, it may again be emphasized that the observed concordant concurrence of schizophrenia, goiter and M.S.M.'s syndrome in monozygotic twin sisters may have been entirely accidental. This possibility cannot be excluded, especially since each of the three traits seems in most instances to depend on the effect of specific genetic factors transmitted by different modes of inheritance, and two of them (schizophrenia and goiter) have a comparatively high incidence rate in modern populations. There is reason to believe, however, that the association of the three traits in the given pair of twins may have had some common denominator, either in terms of a common genetic cause or in those of interdependent precipitation and manifestation mechanisms. The main support for this assumption comes from the observed concordance of each of the three traits in monozygotic twin sisters.
Apart from presenting this complex genetic problem, one of the objectives of the present report has been that of recording the first observation of Morgagni's triad in one-egg twins concordant as to this rare syndrome, usually referred to as MorgagniStewart-Morel's syndrome. Another objective has been to call attention to the need of extending comparative long-term observations on twin pairs, concordant or discordant as to etiologically unclear and apparently unconnected pathological traits, to a comparison of verifying histopathological data. 
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Brunner Clinical and histopathological data are presented o n monozygotic t w i n sisters concordant as t o schizophrenia, Morgagni's syndrome, and a d e n o m a t o u s goiter.
T h e association of the t h r e e traits may have been coincidental, b u t apparently had a c o m m o n d e n o m i n a t o r .
T h e genetic t h e o r y of Morgagni's s y n d r o m e (pointing t o autosomal d o m i n a n c e w i t h irregular penetrance and especially l o w manifestation in the male) is discussed.
